Detection of SUMOylation in Plasmodium falciparum.
Reversible protein modification by small ubiquitin-related modifiers (SUMOs) regulates many cellular processes, including transcription, protein quality control, cell division, and oxidative stress. SUMOylation is therefore essential for normal cell function and represents a potentially valuable target for the development of inhibitors of pathogenic eukaryotic organisms, including the malaria parasite, Plasmodium falciparum (Pf). The specific and essential functions of SUMOylation in Pf, however, remain largely uncharacterized. The further development of antimalarial drugs targeting SUMOylation would benefit significantly from a more detailed understanding of its functions and regulation during the parasite life cycle. The recent development of antibodies specific for Pf SUMO provides a valuable tool to study the functions and regulation of SUMOylation. In preliminary studies, we have used immunoblot analysis to demonstrate that SUMOylation levels vary significantly in parasites during different stages of the red blood cell cycle and also in response to oxidative stress. Owing to the dynamic nature of SUMOylation and to the robust activity of SUMO isopeptidases, analysis of SUMOylation in cultured Pf parasites requires a number of precautions during parasite purification and lysis. Here, we outline methods for preserving SUMO conjugates during isolation of Pf parasites from human red blood cell cultures, and for their detection by immunoblot analysis using PfSUMO-specific antibodies.